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1
BASEBALL BAT

Thisis a cominuation-in-paft of U.S. application Ser.
No. 07/680/010 filed Apr. 22, 1991 now abandoned.

BACKGROUND OF THE INVENTION

1. Field of Invention

This invention relates to ball bats, particularly to
baseball bats having means to dampen and isolate shock
components generated as a result of the impact when
the bat strikes a ball. -

2. Description of Prior Art

Baseball bats, racquets, paddles and clubs are all com-
monly used in various sports where the object is to
strike a moving or stationary ball in order to propel it
some distance. These devices have certain problems in
common as well as common objectives. A primary
problem is the generation of a shock as a result of the
impact of the ball with the bat, or racquet, or club, etc.

In a baseball bat the shock generated 1s most severe
when the ball impacts a point other than the optimum
striking point or “sweet spot” on the bat. The “sweet
spot” 1s the point where the most impact energy will be
delivered to the ball and the bat rebounds straight back
and opposite to the ball’s line of flight, and without any
torquing, end for end, as rotation is developed. When
this point 1s missed, some of the impact energy is deliv-
ered to the bat, off center, causing the bat to rotate, end
for end, which results in both uncomfortable and injuri-
ous levels of shock being transmitted through the bat
handle to the athlete. At best, this painful shock can rob
the athlete of confidence, and at worst, it can cause
Serious injury.

Heretofore a wide variety of baseball bats have been
proposed and implemented which have attempted to
dampen such shock and their consequences.

One such bat is disclosed in U.S. Pat. No. 4,951,648
issued to Peng where a cylindrical handle and main
body are connected together and held by a retaining
collar and an elastic ring. An elastic connector 1s pro-
vided axially attached to an end piece. Such shock ab-
sorbing bat did not provide for any rehief from end
torsional shock which is a primary factor for discomfort
and injury, nor did such bat provide relief from the
backwards reaction shock without diminution of the
forward striking force which is directly and principally
involved in propelling the ball. |

Another genre of bat 1s disclosed in U.S. Pat. No.
4,898,386 1ssued to Anderson, where a training bat con-
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sisted of a hollow cylindrical bat having a disk posi-

tioned in the interior of the bat near its center. A plate
was also positioned in the interior of the bat and an
object was slideably positioned in the interior of the bat
and was movable between the disk and the plate. A
hollow chamber having a knob is positioned at the han-
dle end of the bat. Such bat had limited apphcations as
a training device but was not useful 1n actual sport, nor
did it provide adequate shock dampening functions.
Still another type of bat 1s disclosed in U.S. Pat. No.
3,955,816 issued to Bratt, where a warm-up bat having
a hollow chamber with granular weight material dis-
tributed therein to result in a practice ball bat with a
distributed weight or batlike feel. The handle section of
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relief from the shock component responsible for dis-
comfort and injury.

It would be highly desirable therefore to provide a
means and method to specifically reduce the destructive
shock generated by a bat after striking a ball while

leaving the ball propulsion function of the bat essen-

tially unchanged, increase bat speed, and enlarge the
“sweet spot” of the bat.

SUMMARY OF THE INVENTION

A baseball bat comprising an elongated body with a
free end or impact portion of one diameter tapering toa
handle portion of reduced diameter. A tubular member
1s affixed within said handle portion of said ball bat. The
tubular member has a first end and a second end, said
first end having an opening therein which is preferably
sealed with a removable plug, said second end is prefer-
ably closed. A plurality of particles are interiorly dis-
posed within said tubular member and surrounded by a
fluid which 1s also interiorly situated within said tubular
member. An elongated spine member is secured within
said tubular member and is preferably centrally affixed
to the center of the closed end of the tubular member.

The tubular member 1s preferably cylindrical in shape
and may be composed of plastic, metal, rubber, ure-
thane or the like.

The spine member i1s preferably composed of a soft
compliant material which may be a fabric, plastic, rub-
ber, urethane, or the like, so as to readily transfer shock
to said particles and said fluid.

The particles may be of any shape, e.g. granular,
flakes, particulate, etc., and may be composed of a
metal, plastic, composite, or the like. The particles are
combined in the tubular member with a viscous fluid,
such asoil, and dampen shock components generated
when the bat strikes a ball.

The present invention provides a baseball bat and a
method of modifying existing baseball bats by use of the
above so as to dampen and isolate both the torquing and
lengthwise shocks generated by inaccurate hits while
having essentially no effect on the third shock compo-
nent which is perpendicular to the long axis of the bat,
and generally concentrated by weight distribution in
the impact section of the bat and parallel tc the line of
flight of the ball Such third shock component, which is
substantially unaffected in the instant invention, is pri-
marily a direct consequence of the acceleration of the
struck ball and cannot be attenuated without causing a
proportional negative effect on the flight of the ball.

In baseball or softball an accurate hit occurs when the
bat to ball contact point 1s directly on what is called, in
the sport, “the sweet spot.” An engineering term for
this point is the radius of gyration. The radius of gyra-
tion is the point on a swinging bat which has the aver-
age moment of inertia for all components involved in
the swinging of the bat. This not only includes the bat,
but also a portion of the inertia of the athlete’s arms and
torso, limited by the rigidity of the athlete’s grip. The
rotational axis of this moment of inertia is typically
through the center of the athlete’s body. The precise
location of this point is defined by the eqguation:

/M=K 2

such bat telescoped into one end of the tubular section 65 Where:

filled with an aggregate of flowable material, such as
sand. Such bat was not usable in actual sport as it had a
deadening effect on the ball, and provided little, if any

I 1s the moment of i1nertia.
M is the mass.
K is the radius of gyration from the axis of rotation.
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The radius of gyration is therefore dependent not
only on the bat, but also on the way the bat 1s swung.
This virtually assures that shock generated by a hit not
on this point or “‘sweet spot’” will be a routine occur-
rence.

The present invention, by providing a bat having a

tubular member having an elongated spine extending
therethrough, and having a slurry of particles and fluid

therein, said tubular member being securely situated in
the handle of the bat, reacts specifically to high ampli-
tude shocks delivered at the handle of the bat and to any
shock acting perpendicular to the handle. This device
does not adversely affect the flight of the ball as 1t spe-
cifically attenuates the shock which would normally be
painfully absorbed by the athlete’s hands, wrists and
elbows. The device may be retro-fitted onto existing
bats or may be simply manufactured as a new bat. More-
over the present invention increases bat speed and cre-
ates a larger ‘‘sweet spot” while accomplishing the
above objectives. In another embodiment of the present
invention a weight 1s added to the handle of the bat
which likewise increases bat speed and enlarges the
“sweet spot’ albeit with a lesser shock absorbing capac-
ity than the preferred embodiment.

Other advantages and a fuller understanding of the
invention will be had by referring to the following de-
scription and claims of a preferred embodiment thereof
taken in conjunction with the accompanying drawings
wherein like reference numerals refer to similar parts
throughout the several views.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side cross-sectional view of a baseball bat
constructed in accordance with the teachings of the
present invention.

FIG. 2 1s an enlarged partial, cross-sectional view
corresponding to the handle area of such baseball bat,
according to the invention.

FIG. 3 1s a pictorial representation of the forces and
balance points associlated with a ball striking such base-
ball bat, according to the invention.

FI1G. 4 1s a front perspective view of such baseball bat
showing the plug, tubular member and spine, partially
removed from said bat.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT OF THE
INVENTION

Although specific terms are used in the following
description for the sake of clarity, these terms are in-
tended only to refer to the particular structure of the
invention elected for illustration and are not intended to
define or limit the scope of the invention.

FIG. 1 shows a baseball bat according to the pre-
ferred embodiment of the invention. The bat 10 com-
prises an elongated body with a free end portion 12
tapering to a handle portion 13 of reduced diameter. A
tubular member 14 which is preferably cylindrical in
shape and having a first end 24 having an opening 28,
and a second end 25§ which is preferably closed, is in-
serted into said handle portion 13 of bat 10. Tubular
member 14 1s preferably rigidly secured in handle 13 by
adhesives 30 and having a cap 34, but may be otherwise.
Tubular member 14 preferably extends only into the
handle portion 13 of bat 10 for optimal effect. An elon-
gated spine member 16 is secured within tubular mem-
ber 14. Spine member 16 is preferably centrally secured
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to said second end 25 of tubular member 14 by adhe-

4
sives 30 and a compression nipple 29 and centrally to a
plug 17 which is used to seal opening 28 of tubular
member 14.

Referring to FIG. 2 spine 16 is preferably affixed to
plug 17 by compression nipple 29 and adhesives 30.
Spine 16 is, in the preferred embodiment, hollow, hav-
ing space 32 therein. Spine 16 may be composed of
rubber, plastic, or any compliant material, but i1s prefer-
ably composed of silicone rubber.

Tube 14 is filled with a slurry 15 composed of a plu-
rality of particles 26 combined with a fluid 27. The
plurality of particles 26 may be composed of metal,
plastics, composites, or the like, or a combination of
such materials, with lead shot being a preferred particle
type. The fluid is preferably viscous such as oil, but any
flowable liquid may be used as well as ‘‘jello-like” com-
positions. As an alternative embodiment, particles 26
and or spine 16 may be eliminated from tube 14, how-
ever, this results in some lessening of the dampening and
noise reducing effect of the present invention. Another
embodiment encompasses the addition of a weight dis-
posed within the bat handle for increasing bat speed and
enlarging the “sweet spot” of the bat.

Referring now to FIG. 4, tubular member 14 is
shown partially removed from bat 10 and has plug 17
detached to better 1llusirate tubular member 14, slurry
15, spine 16, and plug 17. As FIG. 4 illustrates, the
tubular member 14, slurry 18§, spine 16, and plug 17 may
be easily retro-fitted onto existing bats or manufactured
as part of a new type of bat.

In operation and use, bat 10 is very efficient at damp-
ening shocks produced by inaccurate hits as well as
enhancing a wide variety of other batting functions
such as bat speed and enlarging the “sweet spot™ of the
bat. It is believed that such advantages are achieved as
herein described, however, no limitations on the scope
or breadth of the present invention should be implied
therefrom. FIG. 3 illustrates in schematic fashion, an
inaccurate impact of bat 10 with a ball 18 held by person
33, which results in a reaction composed of at least three
distinct shock components, shock 19 that 1s essentially
parallel to the ball flight and distributed equally along
the bat, shock 20 that is parallel to the bat axis, and
shock 21 illustrating the torsional or end for end shock
component of such inaccurate impact. In general terms,
shock 11 causes the bat to rotate rapidly about the bat’s
center of mass 22 and as the distance from the location
of shock 21 to the center of mass 22 may be large in
proportion to the distance from handle 13 to center of
mass 22, the shock delivered to the handle 13 may be
very large.

FI1G. 3 further illustrates that shock 21 causes handle
13 to rapidly accelerate in a path essentially at a right
angle to the long axis of bat 10. When this occurs, the
plurality of particles 26 in slurry 15 move about within
tube 14 as the slurry’s inertia relative to the accelerating
handle 13 provides sufficient force to partially collapse
spine 16. The partial collapse of spine 16 allows room
for movement of the plurality of particles 26 in fluid 27
of slurry 15. Such movement transfers some of the force
of shock 21 over a greater time period than would nor-
mally occur without significantly affecting shock 19
which acts in a direction essentially opposite to shock
28 at handle 13, and which is primarily responsible for
ball’s 18 propulsion. In addition, when the acceleration
of handle 13 causes the inside of tube 14 to impact with
the plurality of particles 26 1n slurry 15, the particles
and the fluid transfer of this force is in an essentially
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random manner since the independent components of
the particles careen off of each other and the inner
surface of tube 14. This randomization redirects a por-
tion of shock 21 in numerous directions thereby reduc-
ing its magnitude in any one direction. |
The means and methods herein described for the
baseball bat of the present invention may also be in-
stalled in any implement subject to torquing shocks, for
example, tennis racquets, golf clubs, racquets, carpen-
ter’s hammers, and the like. Furthermore, in addition to
dampening shock components the present invention
increases the speed and *“‘sweet spot” of the implement.
- In fact, an alternative embodiment encompasses the
addition of a weight to the handle of the implement for
increasing speed and enlarging the “sweet spot.”
While the above description contains many specificit-
ies, they should not be construed as limitations on the
scope of the invention but merely as exemplifications of

preferred embodiments thereof. It 1s understood that 3¢

the present disclosure has been made only by way of
example and that numerous changes in the details of
construction may be resorted to without departing from
the spirit and scope of the invention. Accordingly the
scope of the invention should be determined by the
appended claims and their legal equivalents, and not by
the examples which have been given. |

We claim: |

1. A ball bat comprising:

an elongated body with a free end portion of one 30

diameter tapering to a handle portion of a reduced
diameter, .

a tubular member inserted into said handle portion of
said ball bat, the tubular member having a first
open end and a second end, said tubular member
extending within said handle portion of said elon-
gated body,

an elongated spine member secured within said tubu-
lar member, a plurality of particles interiorly dis-
posed between said tubular member and the elon-
gated spine member in the handle portion of the
tube; |

a fluid interiorly situated within said tubular member,
and means for sealing said opening in said first end
of said tubular member.

2. The ball bat of claim 1 wherein said tubular mem-

ber 1s secured within said bat by adhesives.

3. The ball bat of claim 1 wherein said tubular mem-

ber is composed of metal.
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4. The ball bat of claim 1 wherein said elongated spine
member i1s a hollow tube of silicone rubber.

5. The ball bat of claim 1 wherein said elongated spine
member 1s composed of plastic.

6. The ball bat of claim 1 wherein said spine member
is centrally secured to said tubular member by a com-
pression nipple and extends lengthwise through sad
tubular member.

7. The ball bat of claim 1 wherein said plurality of
particles are composed of metal.

8. The ball bat of claim 1 wherein said plurality of
particles are composed of plastic.

9. The ball bat of claim 1 wherein said plurality of
particles are freely flowable.

10. The ball bat of claim 1 wherein said fluid 1s an oil.

11. The ball bat of claim 1 wherein said means for
sealing said opening in said first end of said tubular
member comprises a plug. -

12. In a baseball bat made of rigid material and having
an impact portion and a handle portion with an elon-
gated aperture disposed within the handle portion, the
improvement comprising a tubular member inserted
into the aperture in the handle portion of the baseball
bat, the tubular member having a first open end and a
second end, an elongated spine member secured within
said tubular member to the second end, a plurality of
particles interiorly disposed between said tubular mem-
ber and said elongated spine member within the handle
portion of the bat, a fluid disposed within said tubular
member and in contact with said plurality of particles,
and means for sealing said opening in said first end of
said tubular member.

13. The baseball bat of claim 12 wherein said tubular
member is a cylinder of plastic.

14. The baseball bat of claim 13 wherein said tubular
member 1s secured within said bat by adhesives.

15. The baseball bat of claim 12 wherein said spine

" member is a hollow tube of silicone rubber.
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16. The baseball bat of claim 12 wherein said spine
member is centrally secured to said tubular member by
a compression nipple and extends lengthwise through
said tubular member.

17. The baseball bat of claim 12 wherein said plurality
of particles are composed of metal.

18. The baseball bat of claim 12 wherein said flmd 1s
an oil.

19. The baseball bat of claim 12 wherein said means

for sealing said opening in said first end of said tubular

member comprises a plug.
* ¥ % ¥ X
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